NMDA-receptor inhibition restores Protease-Activated Receptor 1 (PAR1) mediated alterations in homeostatic synaptic plasticity of denervated mouse dentate granule cells.
A common feature of neurological diseases is the loss of central neurons, which leads to deafferentation of connected brain regions. In turn, the remodeling of denervated neuronal networks is considered to play an important role for the postlesional recovery, but has also been linked to maladaptive plasticity resulting in disease-related complications such as memory dysfunction or epilepsy. Recent work has indicated that Protease-Activated Receptor 1 (PAR1), which can be activated by thrombin that enters the brain under pathological conditions, alters synaptic plasticity and neuronal excitability. However, the role of PAR1 in lesion-induced synaptic plasticity remains incompletely understood. Here, we used entorhinal denervation of organotypic hippocampal slice cultures to study the effects of PAR1 on denervation-induced homeostatic synaptic plasticity. Our results disclose that PAR1 activation counters the ability of denervated dentate granule cells to increase their excitatory synaptic strength in a compensatory, i.e., homeostatic manner. Furthermore, we demonstrate that this PAR1 effect is rescued by pharmacological inhibition of N-methyl-d-aspartate receptors (NMDA-R). Thus, NMDA-R inhibitors may restore the ability of denervated neurons to express homeostatic synaptic plasticity under conditions of increased PAR1-activity, which may contribute to their beneficial effects seen in the context of neurological diseases.